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Chemistry 2321 Please Print
April 25, 2003 :

McMurry, Chapters 9-11

103 Total Points

Part I. Multiple choice. (4 points each.) Choose the one best answer and mark your answer on the
ScanTron sheet.

1. Which of the compounds below jsfare chiral?

I.  eis-1,3-dichlerocyclohexane
II.  trans-13-dichlorocyclohexane
T cis-1,4-dichlorocyclohexane
IV. trans-14-dichlorocyclohexane

a) Tand HI

b) Mand IV

c) TandIT

dy TOlandIV

¢) Tonly

2. Which of the compounds below should be designated with an S configaration?

(Ijl CHO CO0OH
|

e oy O H,C OH

CHS H CHon CHQCHS
I 11 I

ay I

b I

¢y I

d) Tand1I

e) I1II,and IO

3. The carbohydrate D-Arabinose has the following Fischer projection:

CHO
HO——H
H—— OH
H—— OH
CH,OH

Assign an R or S configuration to the three chirality centers in D-arabinose.

a) (25,3R,4R)"
b) (25,38, 4R)
¢) (2R, 3R, 4S)
d) (2R, 3R, 4R)
e) (2R, 38, 45)




9. Which alkyl halide is expected {o react the fastest under Sy1 conditions?

a) (CHy)Cl

b) (CH;)CBr

¢) (CHy),CCl

d) (CH3)»,CE

e) They would all react at the same rate.

10. What is the best description of the mechanism of the reaction below?

Q/Cl Na* “OCHj
—_—————
CH,OH
a) free radical halogenation

b) Syl
c) Syl

d)y El
e) E2

Part II. Reactions. Praw the reactant, product, or reagents as indicated. Clearly indicate the
regiochemistry and stereochemistry when appropriate. (Question 1 is worth 6 points; each box is worth 4
points.)

1. Draw all possible products for the following reaction:

- e
NBS, hv |
(fcl4 A/ * A/ + /A/
ﬁf’ (,,. _

1. BH,, THF : S0CI1 cl
2. )\/ ~ H 0\\)\/ 2
2. H,0,, OH pyridine

Prors

3. CH,CH,CH,CH,0H > | CH,CH,CH,CH,Br
eHer
J
CH,CH, CHyCif O Ot CHs
. \.c—— oy Tosc! \C o7, CH,CO0"™ J é‘ p-c /
g;/ pyridine }_,L iy o4 DMSO e 3707 &: H
3
H .55 CHy




Part II1. Mechanisms. (5 points each.)

1. Draw the complete mechanism for the reaction below:

(S)-2-bromopentane — MaCH,DMSD CHL(/ L Wy
_CHCHEH . £ [ CHelh, %,
J¢&f“\~ﬁc“&" ﬁ = WSy
H-;C Trjﬂﬁf?"fbn ;7"&?‘( ?

2. Show the complete mechanism for the reaction of 1-butene with HBr in ether, paying particular attention to the
stereochemistry of the transition state and product(s). Use curved arrows to indicate each bond broken and each bond

formed. Name the product or products. . 6’1"
. A . 6(‘ 7 ’
i @ T ¢
YYRN 4L N'C/./ 6#3 L’:? — ,,;C/—/zﬁ)’?j} 7N
5:/ = C'\..: }.} A CH} Coay K Chy &2’ Hy cH,
B)-2-
"5/' Iy
> H - CHa Hs
\cy H
3. Show the complete mechanism for the reaction below: ]

N - tr
CH _ﬂ)fgﬁf cH H M (R)- 2 -Jpsamortinloms
e I :
CH, o, \/'/ \\9 ,C‘L‘{B Vr C i3
CH}‘-}C@J—-———_—' - C]7/3"‘C,"6r
J

Part IV. Synthesis. (5 points each.) Show how the following syntheses could be performed. More than
one step may be required. Show all reagents and all intermediate compounds in your synthetic scheme.

1. Starting with cyclohexane, show how butylcyclohexane could be synthesized.

2 | ] e O/Gr 7Yy 2 L ez [ ] | cwc# WA
N, Il CHy LD
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etten
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2. Starting with cyclopentene, show how 1,3-cyclopentadiene could be synthesized.

H}f!ém"/ %MPwpmé 4 /ﬂ,QBf

2 /
O s T 5L

Part V. Short Answer. (4 points each.)

1. Ethers can often be prepared by the Sy2 reaction of alkoxide ions, RO™, with alkyl halides. Suppose you wanted to
prepare methy! t-butyl ether, shown below:

CHy
CH,-0-C—CH :
’ CH, 3 Cﬁm/fén(’ ?4»‘”9”‘3"’ /'/"”‘"“"”/‘ “//.37

Draw the structure of the alkyl halide and the alkoxide ion that could be used to prepate this ether.

C.n"/j

O Hs B “H-d—ct,
(¢
cl,

2. A newly isolated natural product was shown to be optically active. If a solution was made by dissolving 5.00 g of the
patural product in 20.0 mL of ethanol and was then placed in a sample tube with a 1.00 dm tube, the observed rotation
was found to be -12.43°. What is the specific rotation of this natural product?

o o =12493° . :
(o, - 5 - 2B, = 9972

20, an L

3. Draw as many resonance stroctures as you can for the benzylic carbocation, shown below.

TCH, CHz CMH2 CHz Q.
_ [ & @
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